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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
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earned patent term adjustment. See 37 CFR 1.704(b). 
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2a)D This action is FINAL. 2b)KI This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
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7) D Claim(s) is/are objected to. 
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10)13 The drawing(s) filed on 12 October 2004 is/are: a)Q accepted or b)S objected to by the Examiner. 
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* See the attached detailed Office action for a list of the certified copies not received. 



Attachment(s) 

1 ) |3 Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-41 3) 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) Pa P e r No(s)/Mail Date. . 

3) S Information Disclosure Statement(s) (PTO/SB/08) 5 ) □ Not ! ce of Informal Patent Application 

Paper No(s)/Mail Date 10/12/04. . 6) □ Other: _. 



U.S. Patent and Trademark Office 

PTOL-326 (Rev. 08-06) 



Office Action Summary 



Part of Paper NoVMail Date 20071 1 01 



Application/Control Number: 1 0/51 1 ,079 Page 2 

Art Unit: 1795 

Detailed Action 

Claim 1 is rejected under 35 U.S. C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. Claim 1 paragraph 3 is unclear "...that allows... on said wafer 
matches". 

The Drawings are objected to: Fig. 8, box S3, should read -Dimensions ON-. 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (l) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by 
the applicant for patent, except that an international application filed under the treaty defined in 
section 351(a) shall have the effects for purposes of this subsection of an application filed in the 
United States only if the international application designated the United States and was 
published under Article 21(2) of such treaty in the English language. 

Claims 1-4 are rejected under 35 U.S.C. 102(e) as being anticipated by Chen 
et al. (6,420,077) or Ohnuma (6,928,636). 

Chen et al. address claims 1-4 (see claims) including a contact hole model- 
based optical proximity correction method, comprising the steps of- providing a 
photomask; forming a plurality of rectangular test patterns on a photomask with 
each test pattern having a plurality of contact holes having different line widths but 
identical distance of separation on a photomask, wherein line width is the side of 
each contact hole and the distance of separation is the distance from a point along 
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the side of the contact hole to the same. position of a neighboring contact hole; 
performing a photo-exposure of a photoresist layer on a silicon chip using a 
photomask with the test patterns thereon and developing the photoresist layer to 
obtain a plurality of test patterns having different line widths but identical distance 
of separation on the silicon chip; measuring the line widths of the test patterns on 
the silicon chip; comparing the line widths of the test patterns on the silicon chip 
with the line widths of the test patterns on the photomask; and establishing a 
contact hole model for selecting suitable line widths from the panel of test patterns 
so that contact holes can be precisely reproduced in an actual photolithographic 
pattern transfer operation. 

And (col. 4, line 63+) - As shown in FIG. 3 A, the square contact hole 302 in 
test pattern 300 has a line width 204. Distance of separation or pitch from one 
contact hole 302 to its neighboring contact hole is labeled 306. For example, line 
width 204 of the square contact hole 302 in test pattern 300 is 0.8 .mu.m and 
distance of separation between neighboring contact holes is 0.8 .mu.m. Similarly, 
line width of contact hole 312 in test pattern 310 is 0.4 .mu.m and distance of 
separation between neighboring contact holes 312 is 0.8 .mu.m. Finally, line width 
of contact hole 316 in test pattern 314 is 0.2 .mu.m and distance of separation 
between neighboring contact holes 316 is 0.8 .mu.m. The test patterns 300, 310 and 
314 have contact holes of different line widths but identical distance of separation 
between neighboring holes. The ratio between line width and distance of separation 



Application/Control Number: 1 0/51 1 ,079 Page 4 

Art Unit: 1795 

between neighboring lines called pitch ratio is an important design parameter. For 
example in FIG. 3, the test pattern 300 has a pitch ratio of 0.8:0.8, that is, 1-L On 
the other hand, the test pattern 310 has a pitch ratio of 0.4:0.8, that is, V2. 
Similarly, the test pattern 314 has a pitch ratio of 0.2:0.8, that is, 1:4. In other 
words, each test pattern in FIG. 3 is established using a different pitch ratio of the 
contact holes. 

Ohnuma teach a rule-based OPC evaluating method comprising the steps of 
obtaining correction data by correcting design data about an initial mask pattern 
through rule-based OPC; forming said initial mask pattern into an initial mask 
based on said correction data; forming gate patterns into an initial wafer using said 
initial mask; obtaining measured data about said initial gate patterns by measuring 
lengths of said initial gate patterns formed on said initial wafer; creating a simulation- 
based OPC model through execution of process calibration based both on test pattern 
design data about a test-use mask for process calibration purposes, and on measured data 
about gate patterns of a test-use wafer fabricated using said test-use mask; obtaining 
simulation data by simulating said design data about said initial mask pattern using said 
simulation-based OPC model; evaluating said rule-based OPC by comparing said measured 
data about said initial gate patterns with said simulation data; and establishing a 
correction grid constituting a minimum increment in which to correct said mask pattern, 
wherein said design data about said initial mask pattern are corrected based on said 
correction grid. 
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The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 

Claims 1-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over Toyama 
etal. (6,821,683). 

The claimed invention is directed to a method fcr correcting a photo mask, which 
allows the difference between a test mask and a corrected mask with respect to an error of 
line width depending on coarse/dense pattern to be decreased when the photo masks are 
corrected by optical proximity effect correction. The method including producing a test 
mask which acts as a mask for extracting process model for applying an optical proximity 
effect correction method (si); transferring and measuring the dimensions of the transferred 
pattern using the test mask (s2 and s3); obtaining a function model (referred to as process 
model) of which a simulated result of the transferred pattern of a mask pattern of the photo 
mask using a function model matches the measured result (s4); obtaining a mask pattern of 
which a transferred pattern matches a designed pattern using said process model and 
creating mask data in accordance with the obtained mask pattern (s5); producing a 
corrected mask in accordance with the created mask data (s5); and setting an exposing 
condition where an OPE characteristic becomes flat with respect of wide and narrow 
pitches by adjusting at least one of a numerical aperture (NA) and a coherence factor 
(sigma) of an exposing device when the corrected mask is transferred, 

Toyama et al. (see claims) teach a method for correcting design pattern data in 
fabrication of a semiconductor in which figure patterns are formed on a semiconductor 
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wafer using design pattern data designed for a semiconductor circuit and transferring the 
figure patterns of a photomask corresponding to the design pattern data from the 
photomask to the semiconductor wafer by exposure, said method comprising; (A) extracting 
a data/wafer difference by: obtaining said figure patterns of the semiconductor wafer 
corresponding to a particular pattern data made up of (l) test pattern data or (2) test 
pattern data combined with said design pattern data by simulation by assuming that the 
photomask is fabricated from said design pattern data with fidelity; and extracting a 
difference between said particular pattern data and said figure patterns of the 
semiconductor wafer corresponding to the result of the simulation ; (B) extracting a 
data/mask difference by: forming said figure patterns corresponding to said particular 
pattern data on the photomask by use of said particular pattern data according to a 
specified method of fabricating a photomask; and measuring said figure patterns formed on 
the photomask, thereby extracting a difference between said particular pattern data and 
said figure patterns of the photomask; (C) deriving an amount of correction to transform 
the shape of said particular pattern dataon the basis of said data/mask difference and said 
data/wafer difference in such a manner that the difference between said particular pattern 
data and the corresponding figure patterns of the semiconductor wafer becomes smaller; 
and (D) correcting the shape of the design pattern data by use of the amount of correction to 
generate corrected design pattern data. 

The teachings of Toyama et al. differ from those of the applicant in that the 
applicant teaches specific 

However, it would have been obvious that in a range of the pattern pitch which is 
wide enough the OPE characteristic would become flat. The OPE is a function of the 
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spacing of the pattern features and when the spacing is large enough the effect is 
minimized. And that the exposure conditions including NA and coherence factor would also 
affect the OPE. 

Therefore, the examiner holds that it would have been obvious to one having 
ordinary skill in the art to take the teachings of Toyama et al. and combine them with a 
general knowledge of the prior art in order to make the claimed invention because it would 
have been obvious that in a range of the pattern pitch which is wide enough the OPE 
characteristic would become flat. 



Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Stephen Rosasoo whose telephone number is (571) 272- 
1389. The Examiner can normally be reached Monday-Friday, from 8-00 AM to 4:30 PM. 
The Examiner's supervisor, Mark Huff, can be reached on (571) 272-1385. The fax phone 
number for the organization where this application or proceeding is assigned is (571) 273- 



Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status information 
for unpublished applications is available through Private PAIR only. For more information 
about the PAIR system, see httpV/pairdirect.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic Business Center (EBC) at 866- 
217-9197 (toll-free). k V 



Conclusion 



8300. 
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